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(c) MfSA L UJjd;0 : Huf3U> > X^77"f /Ut^Lfe3> hP-7?So 

fuiBA l vim&t^y K/^xox-^tfy hts^y^fflakTy mi^w 

3. ff*JI1 Kfc^T> BUlEPVhP-^i, HufB^im^Ccfc U3S^n 

4. H^HCfc^Tx lufB^^VK/Uli, lulEALU 0)^3^7 hiUfccfc 

ypHz^+to 



|ijfS=] > h P tc cfc o TMtcT 7 K 3 C <!: 
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iuffiA L \J(Dmtm^y MI<£ l>**&#+MXU:oi/>THUfEA L UT'ftJ* 

7. fSsfli 1 fcfcl^Ts MIB=l>hP-5^^-rXOWl^»LTs MfBA 

o 

8. If HCfc^7\ 
iulBALUti, 

iflfEJIffifc Jt Uffl ?%*^y K* lulB b v>X 2 7 7 7 Ufr 6 SfiT 

^^f5MW7A LUi, 
iufSP> hP-^^bgfIL/c»1f$glc^-r^JH/?^t=l> hP-5££ 

IB^U^X^fc^^HufB^CD^^ A L Uld&^ft, *ffi3l»*©-ii©X 
1 0. fi5f<JS8lCfcl>Ts BUlB+f7'ALUti, XORt, ->7hi^ ->7hX0 



o 
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zmz-mozrv -jzmmtz lm-rni yyu-^t 

fijIBxX h LfctTv htf-fey h^nfc^lcMlB^^lulBtv-a^XT^ 

huIBB htco^THulBXx'yy^U^-rXx'y^^ 

1 3. H*JS1 2Kfcl^T\ 
iylB^^^^V HU£huIBA Ui>'X£fcc^BijIBB Uv^tc 

1 4. HsRJSI 2fcfcl^T, H>jlBBUyx^*i^>7 
1 5. S5#JI1 4lcfc^T\ sufBPv^BS&te, 

t 5> 3. =? X U -feyUM j J: tffus BSPHttJ <=> f# 6 ft 3 A*i £11 L 

, jt"j!B7*zLAu-$o^ucN-ifrb*#6ft/^ 
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1 7. BteRiil 6tCfc^T\ HufB^PHteMSSttx BtDtufB-t^B ifr 

2 0. 1 KfclvCs fijIBA L U lix 
fil!Bttf£mis]&£, 

MIBUv>'X^fcctO : HulBPv ; 'y^lH]SSlC7 7 ^^3 >RTfliKJg«&artu ffitto 
^cfcatc-r^., lll^HtuvhP-^i: 
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2 2. mxmi Ifcfcl^T* M^m^»0^at)C<i:^^<!:-r^m^yP 
2 3. sftKEI 2lcfc^7\ H5ia6»ftffi£»i* HijfBt-KjMMt^lc^L 
SWfi^P-fevtf. 

2 4. HfcRJ1 1 icfcl/'T* Bf^b^X^7ffiffl*nSCi*1#ai:r*ltffi^ 
p-fe 7+7-0 

(c) buIBA LUiS^UmB^X^yT^MZ^LTcZiy hP-7T^o 
Ts HffiStUfcgJR-T**- K*J1»fi^tcjS§LTB5lB1S»©ltffilHl»© 1 o£ 
SJRU fr?m2\sVXZ7 7'C)\stmBA L Ufl)IB77-' $f7^-bX»L 
, ^mc^iijlBUv^ 7 7^/1^^^ 
hP-^ch 

2 6. 11*112 5lcfc^Ts H5IB*tBlHl»tt, WHftttfBHBfccfclFE^a^tt 
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^mteti & nmncomm^f^y * - at * £a *> «fc v&wiz m? z> 

o 

mm (finite field) KMT3EC (Elliptic Curve) hWMt 
, mmt. ~mts Eg (inversion) «I«I^^o ft (f 

ield) <Dim&2T*lS:Vt&£lZte. MHt&gtC&So mz.£fitt&<0?tnT* 

it. * s j3.7ntimB*>&mizisiZifis z(D&?K%mtmvm<D%Mi$mm 
m&e&iA, mz.tfEcvm%T*its "EVu^tskximmim. turn. 

BMs Jgea^ftffill^ (full complement) tfi&mizKZ 0 

OUST ZZ. tit* Sfiffi^STlix JH^dchT^^. E3Lfc7P-tev+N*- 

■pT, ^te^^JWi^^v^p^-yWSii^p-byWc^tfnTi^o 
ft3b x Tti R S AM^bi/XxZxi: LTHE* ttTV/ctf * flBtfro J: y -fe* 
n.T'&E C^^^Ltctcdbs =E c Jn.=yMrJk (modular exponentiation) H 
ffl(D^Pi!7WItli, SSt^WfcTV*. l-TOR S ABg^;£fr6 E C 
Bg^te&frLTV^©©* \>*te£h,£&ZWt3;<mmz 
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*^©S2 0S«tt, S&Stt^fc&bv'X^+T-YXKX'T--- 'jy^TSC 
*^£>m 3 <D S Wli. Stt+M XTffiffl-T £ C £ 3Hffi7n -fe y 

( a ) -©©Mar swarM*****!**** s«aoitffii5i»€'^r *m 
\ na&awiM**- K*JM*ici5»LTWiB*»a)ji«ig»a)i izm 

m U ^olulB U i> X £ 7 7 -f <i: bus B A L U ©FI?t - £ 7 * -fe x £$iJffllT 3 

*aw©8U©*J»Blgl<:d;ti^ WPfiftlH]SSfc«fe01S»g1il5lHl»*^ % fro 
ftffl U^X* J: tfUffl b i>X * *mz.tc7n -b y ^^jflJn^o 

* Mu^x^fe^mEb^x*©^^ 

SHE (standard radix-power basis) (hlWftiT&^OT^ ^PilifcM— K7 1 T 7 ^ 
O^T£JSitgH£SI£-t3o 
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m 1 teWRWnWite&Zfm&Mffi*Ji7*-kT%MWrfn-tvV-T-*9<7 

El 2 liEl 1 ICtjtT A L U (arithmetic logicunit) (DM7P y ^ET'S^o 
E13&WPStt1lffifc<fcM^ 

El 4 tig] 3 tc^T ALU y *HT*So 

05(a), (bk (c) ttH2lc^TA L U©tfy hX^-tXOMffiB 

0 6 1*0 5 tc^r If y h X5-rxOWPBft!6WBa)lHl»iaTa6So 

Ei7tt»ffi-r>/t-^a)^py^0T*s*o 

El 8 ttffl*^t>-a:/"cWI®ft/»»filHW)lHl»HT*«*c 

891*181 OTJl/^tfy hAL UOjMBKffll^-rttlS^Py^BITafeSo 

Ell 0l4H9©7;l/?-lfv h^RB#fllliSa)@KBI7S%o 

Ell ^I^TSo »tj^P^7+r^-|IM^ti-^lc#KS^i t-tj^LT 
353 0 Si!S©C£T**tf* iKDSffi^P-tz^+tli^I+Xi/Xx/x^OjRffly 

©sUfflUS^X^ (GP) 2^*tlT^So U5?X*7W;Ul*ECa)£finS ( 
point addition) % jSfgjp (point doubling) &<f (Dfc&^^lSltM^ LT^ 

7>K/U6^LTALU (arithmetic logicunit) 4 ijfifsfcfrftoZV* 
o ALU4Kl*->i7 7 -K (shared) WHftfecfclWHWtllrlHltt^SnT^* 
„ ALU4tCcfc^l+mo^m^Uv ; X^77'<;l/2tC*^iAtr/cd6, x-^iti*! 
£fd*^M'7s1 4*f«A L U4<!:Uv ? 7s*7 7'-OU2CDF E mc!SttT£ ; 5o 
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% 1^X277^/1/2 <h A L U 4(Df!3<Dx-£7^-teX£=l-xV*- hf5£ 
X? £ , 1$fl3£ tl3>SlE& WW* X£ A L U 4 tCjiftt-T 3 * X? <t \°7 *■ - 

i/^^m^T^^ti^ h^+7-*°-h-r^fcA6^ ffl^bt!:3£<ttfT3-3 
3if£lC\ 2 0 4 8 h R S AM^lB1fii££^£T3/c#>, 4 0<7)U^ 

x^^M-r^C(h^T$-^o cities u^x*u:^ 7-^©;p^^p 

-K*tU ffllAHfs 2 048tf7 ^Ott-**^Py^*ttTOt\ ^>L N T\ M 
^iETLT, ££££ (full width result) £*§5C£tfT?#«o mmmzl* 

LU18£, mi?—. ?/U3 0<t, =l>hP-7 2 0<h^$tlTO^o 
W7ALU1 8lCtiffl^t)-tfPv F y^fe<fcl) : ltffilHl»^*nT^Tv 

+7-^ALUlcA^l5-tl/c1 -3W±fl!)tfy hWU-h^o tH*Jx-*MX3 
0li+r7ALU 1 8£ft»U5/X*<i:<0RaU:iSttT££ o =l>hP-^2 0W\ 

TALL) Amm-llfZZXtts &&U-7X* 1 6#6©*J»tfv h^JtT 



2 2 KH^rr £<!:«!: tic, 7P-fc'y+m- K'7x7 , *SftUi;!rf , fc* 7P-fey 
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2 61*^7 hAfi2 4<bLTP>hP-^2 0tCffi^rft3 o <|#&Ui/X* 
7 7-Ol/fr6A;ftM , X6£^LT+>"7ALU 1 8 ^fcli^Uv'X^ 1 6KA*J 

tfJ*jMX1 4' ZIVhP-^8' t^trtfv ftmi 3a&£Xf \ 3 btf^ft 
f^>hP-7 8' frb&A L U 3 4fccfct>3 6lCjf^n^o 

IE14^MB^-r^o 041*111 3 (DAL U 3 4fc«fctf3 6 £<fc UPMBHCaVTo AL 
U 3 4fc«fctf 3 61C«\ Zn^tl. 1$»US?X^16' afc«fctf16' b<h, P 
>hP-720' 3^2 0' bitf^tlTV*,, A L U 3 4fc < fcU : 3 6 K 
lis ^tlf'tU +J-7ALU18' afc<J:tf18' b^aSntl^o LfcJbbT 

=m SWarflfclA, +J-7ALU18' a<D5^<D1 OJ.X±OT7AL 
U18' at*. iiLL i/7bfr/££X0Ri/7[*(Dlgm*2ffiU 1*7 A 
L U 1 8' bc7)3-5c7) 1 OJ-X±t7)+*-7A L U 1 8' b li. ML. ffiI>g*KZ\ 
ffi±tf«#^Sfctttij±tffi» (carry propagation) ^tefflLT, HMH 

EI2£f8Wr5o +t7ALU1 8W\ 1$$*L^X*1 6frblftl&?nfc^^7 

7ht. mmnts m&%m*nfr?z 0 znzommits i o<w7 alu 

1 8j&\ V/U^7/U-+*7ALUlC^fc£C£tfT***o 7il/f7ib-^7AL 

) 



(12) 



<&m2 001-520775 



y^lslBHi. HKMtc, IU2^-rcfca^:+t7 , ALU 1 8©3^© 1 

(h^Tt^c *eic, w«ic-r steak Hzisi/xtftcD-tjmtfcmu \s s j 
x$m<Dim\v>-tj['Zmz.tib\t^ : 5o a n _i 

WtStlT^*^ CtlSCIxv^l*, &*§3iE"r£tf* H?T*tiT^^ltffi 

s tem&3s&um&*®*izu&Tztctbo>—it(D*'< : 7> kus>*x* a 4 2 *s 

<l:lfB44t, 3l1tf§l^X$C4 6<!:. =E-J=l 7X U>>'X^ M 4 8 t. tii±tf 
fi£§fi (carry extension) l/^T^cextso (B»*ffiT*fi!ffl*tl*) 

o 

LlA, EI2lC^r-9-^ALU 1 8tt, ftSKWT*^ B507D 1 ^ 

5 2©0»icj:yiig-rsii^3b^*«o 

MM 

alu 4(D^^u-v3 y\$, mmwmo^^r^w^nm^M^wt 

«SC«31Tb= (b 0 , -bn-!) <m&tl3iV* a «^SC*3ST» a = (a 0 , 
-a n -i) (DJf^<h^:^)o ^2 7Xlfy HUm«\ m= (mo, -m n ) 
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1 tT«y h£l\ C<t:lcSiS*nfcL\ 2&*lSi£fc\ »±<ft£y hm n #1 T£ 
SOT, JIO*±ffibfy h^BiJKlc^tt-r^C^A^T*. m* (m 0 , -m n --|) 
T«rcitiT#5o F2fHCfc^T* illt &OJ:3&£ft(=l- RC<fc »JW5t 
lcgBifi*n*-ilOXxy^LT*S-rsci:tfT**o 

C = 0 {C-i = 0} 

For i from n-1 to 0 do 
For j from n-1 to 0 do {C ;=Cj-i+ b j a j + c n _i m j } 

C©JIB*#fTTSRHEW\ MSB (most significant bit) frbLSB (le 
ast significant bit) OJlfc* &Stfc<!:mifcOb jO&lf'y h £08B#«£fl&S 

-rs 0 ^-OHuogp^aoMSB^-b-y h^tifc^tci*, as^attt^i^xic 

«fcoTfgftJ (reduce) ^ftSo 

c©i§£s ±IBM=i-KOF«g#JO Tforj IWl/KHfTlSfftSo 
^-b/U3b^tl^tl2iiiami01 0^t?«fc-5lC, ^ZL^XUv^MlCli, 
MS Bm n ^iJ^'IX^/c : E^iL77 > e'y h^? HUmtfP- K^tlSo 135*011 
gilt tfyhmjti, HUOMSB£«t£#J©tiy r-£LT> £frb£ 
lCBB5"J*tlTl/^ 0 rfeto-Sx 4*;UMn-itttfy hm n -i*tt. N*nTfc*if 
Xx-fyUt'yh (still bit) M n --|liM N -ilcX hT^ftS, Tftfo'Sx x 
-*li;fcS-e**l*o &"fe;l/JbM@4K2ii&a jg:fdibj©1 o£^trJ:dU:, 
5/7 At$£TJBlZte s W&Wft (finite field element) £>y 

HUa£J:tfb#*ftWP-Ktf*l3o *iPHtt7ca fc«fetfbtt, &»-&*tl, 
£U>U*lCXh7 , *tU ii8U^X*bOMSBtfBfc£Jg|^fe/l/Oey K 
(a n-i. a n _ 2 , -a 0 ) fc^tf (b n -i, b n _ 2 , -bo) TfUfflRl^lc 

ftoTt^, ^7 \*jisa]o&vbomzft\s5/x$<Dmz&vm^m'gizte. n 
V(D-bMzitotjv$T<<>7'2n%o muzmt^y oiz&r> 

rTIHT**^ *0<fc?fcttfiETU\ ^O+t^XlC^tt^fc^^ilch^T* 
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ai^u mfflz* ftmzv bGLW^mfetzzttfT'tt^o z(omuTi^ i J 

X^£ttJ5LT£*b*H*fttf* L S BfrbMS B'vt&tfy HHJl^tt RJtiT£ 
CCTHix ALU4(Dtl'7hX7Y74 1lt Wlimcfc^T^g£lll|-t& 

■fiwmn 5 4&&if56 m i ctr/m 2 (7)=i > k p-5 7/wraji& 5 

4fc£0 : 5 6te, ^tvftu XORlf^ft^o L^X*B0«±fe<D-fcyUB 
N-1 IJOm'JWf ^ b n --| 5 7 1 Offll US 5 4 [CflagtS, £ 1 MJtS 5 
4'\<DA7J5 83$£X?6 (Hi, U^X£Hz;UA jfcJ:tfT*iL/*U-£-ti;l/C jfr 

e^en^o mi<oan*»5 4#s<Dai*j6 2Wu tVi^xi/^^-bii/Mj 

fr5<DA*J6 4 Sg2<DJjnftgg5 6(7)A7JU:&^£nT^3o fingg5 

4[tiHt}6 2=A7D6 0+ (A73 5 8fc£OT8J5 7) <tl^^»£A°7*-Z* 
TSo C<0>S5S£EI5 (b) lCl¥tffltC^r, 

L^o £2<0fiP»GyfflKs*f 6 6(i7+i^U-^ C 4 6a>«±ffi<D-b7l/C N -ifr 

s flPHtS5 61*. tii7D = A736 2 + (Ajj6 4 3s£t?%\ffl6 6) <!: 5 jStgfcfr 
3c BU^tt^P7^->7 hl^X£T&5 0 3>hP-7 2 0)!)Si^ 
5citfTWny^§CLK 1 6 8 tt, as»tt^tf!t*ti*JS^ CO 

0 6£itfe;rT3c 06t*@5(Okfy h77<x4 1 ®s¥«B£iHiBitg£/Tvro 

m6<D£v hX^YX i , 7 0£IftfB3"£o 06Bt I&fEOfc&tCv t"7 hX 
5-rX«3 0L*^LTt^l\ -t;bajli, AND f f— h 7 2 cfc U > ADH$J 
Wl^bn-^AND^m^tl^o AND^-h7 20ili7D7 4ti, 7*=Lkls 
-$C(Dm&?%-til>C i -1fr6®A737 8££fcte* XOR>f-h7 6<DA 
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*JteJg*rc*ft£o ct-pi, m r c j_ n + b j a jj ©UltftgJtl^o JI r Cn -i 
mjj Its ANDf-h8 4^iJfflU, c n 8 0 tm \ 8 2 £ A N D3UCT 
*C£lC<fcy % mmZtlZo AND^-h8 4<D£iJ±l8 6l£. XORf-h7 6 
(DtU^l8 8tt&lZs XORf - h8 40A2jlCj£lrcllrft£o XORf-h84 

©ili^9 0tt % -fe/UCj9 2td$$^tl5o £-?T> it r c j = c j--| + b j a j + 
Cn-imjJ &n&&XZo u^«ilSia i J, 2O0nfcfy hWPHtt 

P-^ 2 0 K^A&SC tmSWS^T^ «SLlHia©*"Jffll*^a ! t><7)6 x 
#£U\, J-X±<DfEi$fcl\ AnH$ 5 4tfSS»finJt80lfy hX7YX?$oT, 

anus 5 6™ipe7 hX7-rxT*«i:*ic, swEv-^nsra 

MS 

T\ C©jSTs S*Wffi<fcyfif'JTa&*, ^PBftiti* (sum) ®fW?W\ WPS 
(**©2-30)7cafi«fcU : b©JPlt36j«, a <h bOX O R7*5©T, XOR 

?;UT\ im&Ji? *-J±TZz.tftT*zz 0 *MJ*£Ai_uT'/Oa--.kT 
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£tf?*3o ^JlitSictCfcHt^-^lix ftmomQ (irreducible) &~mm 
rj^B^WtC^^ti/c (hardwired) i-0^P7 ^tH^/l/TvO 

« 

ft6<ai^x*£ttittWteEi7K5vro mki*uu ck&lu aici*ufl 

Xm («S8) <tx £'J/^*hM/ rrjj tf-y h/l/ Mj UL 
Ui?X* 1 1 6 let* f £/climtfp- K^ftSo L L Uv>X* 1 1 8lCligtf □ 
-KStU URk>*X^1 1 2 let* TOj 3b\ LRbvUSM 1 4tcti rij # 
□ - F?n5o U R Uv-X* 1 1 2fccfclR R US>X£ 1 1 4Bi, -tzJUU R j 
fc^ULRjliXORy-h 1 2 0T-XOR;Hg£tl"c\ ttJfc 1 22^tC5 0 
f&Jfflfl^l 2 41*. Rl^3O(DA^05^1O^4zyUURifcd;t>'ULilcS* 

L Uv-'X* 1 1 6£fc«L L Uv-'X* 1 1 8T(t -t;UU L jfccfcO-L L jliXO 
Ry-h1 26TXOR;ll?^ tt7J 1 28tf£U* 0 frJWI^ 1 301*. 

>*£T*o A7JliBH8?-*-fe/b (i-1) $fct*ai^1 2 8^b(D^>7 hT'£ 
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A = k u -k|<h&3 0 jgk |33<tt>k u l*. ff£L<W\ OT^>*^7V 
ti5o SWtf7h7ym r i j ^77^*^>h^U roj ft?0>ti 



deck I 


9*7 V * y h k | k I 


decku 


x^^Vhku k u 


decDelta 


T^'J/VhA 


incDelta 


O^g^vhA 


toggle 




IsUL 




IsLL 




IsUR 




IsLR 




rsUR 




rsLR 




outLR 




outUR 




dadd-lsLL 




uadd-lsUL 





-< >/ \*-$ <D*^ b - v a XD^^^-rm^ti^ «fc 3 left o Tfc y . M 
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-hunzts cfticj:tKy/t-*i**rUvKai£ft3 0 c<7>:/p-fextt. k 

u * t* k | o ft § * T*S t> £ * tU £ b v> X * R L $ ti R U it g _1 
ltmffi%M-Cl&m?Ztc6t>lZ, Uv^mK'jXhT 7 (restore) TZZtif? 



U/D 


k„ 


k, 


A 


M u 


c, 


T V is a > 


X 


0 


X 


X 


X 


X 


OutLR 


X 


X 


0 


X 


X 


X 


OutUR 


1 


0 


0 


0 


0 


1 


Deck„ ,dec A ,lsUL ,lsUR, toggle 


1 


0 


0 


0 


0 


I 


Dccku .dec A .lsUL, rsLR 


0 


0 


0 


X 


0 


1 


Deck u ,dec A ,lsUL, lsUR 


0 


0 


0 


0 




0 


Decki ,inc A ,1sLL,1sLR, toggle 


0 


0 


0 


0 




0 


Decki ,inc A .IsLL.rsUR 


1 


0 


6 


X 




0 


Decki ,inc A ,lsLL,isLR 


0 


0 


0 


0 




1 


Decki ,inc A ,Dadd-lsLL, IsLR, toggle 


0 


0 


0 


0 




1 


Decki ,inc A ,Dadd-lsLL, rsUR 


1 


0 


0 


0 




1 


Deck,, ,dec A,Uadd-lsUL, IsUR, toggle 


1 


0 


0 


0 




1 


Deck,, ,dec A,Uadd-lsUL, rsLR 



#6. mmztszmrc&z, jKLuommmmmit. mximnmn^m 
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a £ b (DUT-aD c= (en, c-\, -, c n -i) T353o 
C = 0 
M = 0 

For i from 0 to n-1 do 
Cext«-c 

For j from 0 to n-1 do 
Cj= (bj (aj) +mj+cj) mod 2 
Mj+1= (bj (aj) +mj+cj) /2 

For i from 0 to n-1 do 
Ccxt«_c 

cj-1=cj 

c j_ 1 ext= c jext 

^f&£P— KLfciicatCl^ Htfcmodulo p (integers modulo p) 

>±lrt ^ 3 £\ SHx-fHHT^ L^X2U:ti, t7h^h 

/Utf F 2 m £: te&MT-P - F^5> f^to"^ U^X£0«&^M/U#t:>;/ 
h^? HKDLSB£^fr 0 Sftiijro*. 2% (successive) SP#*©fiaT\ 

t4 9jbWC££c *SP»»3b^*tlSiutc, 7*:iAU-*C<DSTfet: 

7 
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tfy htf^£ft£= il^citt, ±IB^b-i/a>Cext«-CTa*n§o 

ttH6©tfv hX^-TX7 OlcSHMLTVSo LfcibbT, 

f Sci^-rSo OS'J, #BS#^7 0li1 7 0tr*5o E180S^ll6iS 

fl^Z/F 2 m1 7 1 tfjf^ft^l^ 2O(Dfig&£T&5 0 

)icj=cj-i+bja j+cn-imjte, ElcStWLfcWRBttiiJIT*? 
T*ofc«fc3lc % SiJfflHs^bm<S:l^^X^-b;UAi<7)rtg«!:©«mS*nx £ 
<7>8tl*ANDy-M 7 2 T'HStftlSo AND y — h 1 72fl)Hl^1 74tib 
v^*-fe;l/c j-iOrtSiXOR^- h 1 7 6lC*tlXOR5SS#ns #HS#^ 
1 5 8T*^rai73^c j-i+bj (aj) ffl*tl5 0 dOa^l^l*. AND 
y-h1 6 06^6»6*lfc#BBM1 8 5T^-T^c n -1 (mp t. XORf- 
h 1 84^fflLTXOR>H»?n. JIc jjb^ritSftfco *6tC* »' b j a j 
, cj-V 1 6 2t, m (cj-1+bjaj. mj) 1 6 3 tWU (sum) Jb N 6, fij 
±lfJImjtf£fi£lir*U -tr;Umj1 82lC«^iA^n^o flW)JI1 6 2fccfc{/1 6 
3liANDy*-M 6 4fc<£0 : 1 6 6 lC«fcoT*ft***lJ|g*ft£o fll©^ 1 6 
2<h 1 6 3(D+tWiORf - h 1 6 7lC<fcoTHS*n^o 

KjIMI^Z 1 7 Hi. ffi±tf'A7Dft^C n 1 8 OiORiUJtl, *n 
y^ffi^l 6 9«hAN D;H^1 6 8£ft3 0 Ltcft^Zs Z = 0*-tv 

-T^cDlc^^HiE^-ro H»Ofiffi©tfy h£»#>3fc46x tll7]U^X^C 
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IfCDfrlMt LTfffl^tl^o fSiJWI^Z/F 2 M 1 7 1 «\ ALU<D/c46<&S£» 

•^±1^518 (final carry propagation) W\ 7>f iX^'J'^lbfi 
-> (Manchester ripple chain) [Z J:oTjflt5 £ ttfV£. U^'X^Itf 

fb(c«iJ(DililT1t A L U 4 lis IH9^-rJ:atc, f+ll&Jttf^;: 

lgfip-rs^ai^jE-rsct^T 5 *^ ctu** ^u^$ 1 6' frzowm 

try v*tm?zt.. msLtfm&ym?zz.t\z.is.% 0 mz.it. tmmw-kizji 
7 * - urn tizmsits zowmtpo) 2 oj.x±<2Xx y yzmmzmfitz z. £ 

T;l/^£y h7-T><t LT/^-To 

ERBttlCttLT— £lC2tfy hH^TSSIJIS (two-bit at a time multiplie 
rXDWmZmi OtC^tc CCHST'H tfy hX^<X2 0 0 X 

mnmm$nfr$2ti>y hztv* »£&a jfc<fctfaj- 1 £20/Hw»«LTS' 

7 htZZtlZ&VtianU : E c J=L^XM\tS^XJM\-^2\s]mtmmLX'y7 
bTZZtlz&VtSmtZo ZW&^KTZt. tyi7XM (modulus 
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reduction) -&mt* 2 OOSPttffltf |B]f$K£j$£ LfcibT, £ffj|l$ 
F^^lCf 3 C t £ £ ^ a S&Stffc 

1f*b> f X*©±ffi (top) Ify Htf3VhP-7 2 0£fct;*2 0' fflCW 
tfy h<bLT«fli*tl^ ££tera*tlfcl\, C^dlcf*^ K 

ffi«^5f§6ti*tf afUjSi^a&So LfrU *0M<D\Zv hflO^tfTtt (bott 
om) tfy h^Jfflltfy h^LT^ffl-rsCttT**^ LfrU CO^ter* 

Booth ($fdi* fciEBooth) IMft^©*?-:^ >tf RTi6££S 

X * left L T/ \°7 * - h S Z> ^T'fc V . Jflffi U i^X £ ti C ft 6 <D \s 9X $ t <D 
HTU-K (read) fc£t>^ h (write) ©*£ir-5fii*j£WT5o 
C©J:a«:ALU©«|gllctt x 'J v 7/Mfj±tf*\ «f±lfX*'y^fiP»i:ffi± 

o 

dOcta^ALuti, wH#iniiTffiffl*tis*tt4xoRattB , fca«-r«o 

»bM^l:«ffl?tl5l:7ha?fi (bit reversal) i$ti§£lStt£<!:W 

o 

i> X * *s J: tM^totlrP 5> >y * ±tf$? % WhEW £ So 
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yUTj'XD^PiJ^fflLTM^a^rar^oihtT-^, SfePv^y^ (inve 
rted logic) #*S;!rftfcJi£fcW\ ffiffiglslB^ffiffl-rSCitiT**, 

^J^LT^fflL/ctcDT^U, cnetDJSfccfcO^^Lfc elite, 135**5 «fc 
tffB^Lfc«flt*/'cW:*a)-fiP»©W»*Sfl»"r**iatt«: < x *£TO§5E1 
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o 
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